Abstract: Fibrosarcoma is a rare and malignant spindle cell tumor of mesenchymal origin that infrequently presents in the orbit. Evolving diagnostic criteria confound the identification of these tumors, as well as the interpretation of previous studies on this unusual entity. We report a case of a 66-year-old man with a mass on his left inferior orbit, with associated paresthesia. A computed tomography (CT) scan showed a lesion on the left anteroinferomedial orbit, with bone erosion. An en bloc surgical excision followed by a thorough immunohistologic evaluation allowed diagnosis of an orbital fibrosarcoma. The patient has had no recurrence after 14 months of follow up. Once a commonly identified soft tissue malignancy, fibrosarcoma has become a diagnosis of exclusion as a result of improved diagnostic and classification techniques, such as immunohistochemistry and fluorescence in situ hybridization (FISH). This type of soft tissue tumor is now an uncommon entity, and we report the first case of a primary orbital fibrosarcoma in an adult, using modern diagnostic and classification methods.
Introduction
Fibrosarcoma (FS) is a slow-growing, yet locally aggressive, malignant tumor that arises from fibroblasts. 1, 2 As a result of new diagnostic classifications and changing terminology of soft tissue malignancies, FS is now a diagnosis of exclusion. 2, 3 This entity, which represents less than 1% of adult soft tissue tumors, most commonly occurs in the deep soft tissue of the extremities. 3 Occurrence of this entity in the orbit is exceedingly rare, and these orbital lesions are often associated with recurrence and extension after incomplete removal. 1, 2 We present a rare case of primary orbital FS in an adult patient, using updated histopathologic, molecular, and cytogenetic studies.
Case report
A 66-year-old man presented with abnormal sensation along the left orbital rim for the prior 6 weeks. Upon palpation, a 2 cm ×1 cm firm tender mass was located anterior to the left medial aspect of the inferior orbital rim. There was no globe displacement or proptosis (Figure 1 ), but there was paresthesia along the left infraorbital nerve. The patient's extraocular motility, visual acuity, intraocular pressure, and posterior segment examination were all within normal limits. The patient had no previous history of malignancy, no previous ocular problems, and no significant medical history. Additionally, the family history was noncontributory. A head and orbit computed tomography (CT) scan showed a well-defined lesion in the left anterior aspect of the inferomedial orbit, just behind the rim, with suggestive bone erosion ( Figure 2 ). An inferior fornix approach was used for an excisional biopsy. During surgery, a well-defined, grayish 3.5 cm ×1.5 cm mass was noticed disrupting the inferomedial submit your manuscript | www.dovepress.com
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scruggs et al periorbita in the posterior aspect of the medial left orbital rim, which extended posteriorly toward the medial orbital floor ( Figure 3A) . The mass did not involve the infraorbital bundle, and after elevating the lesion, the orbital floor was noted to be clearly eroded. Due to these potential malignant features, with the paresthesia and bone erosion, a rectangular en bloc excision was performed including the mass with the surrounding left inferomedial orbital rim and the medial orbital floor ( Figure 3B ).
Histopathology demonstrated spindle cells with a herringbone pattern without significant pleomorphism ( Figure 4A-C) , and the mass demonstrated invasion of bone ( Figure 4D ). Mitotic activity was low, with a nuclear proliferation index on Ki67 immunostain of 5% or less. The specimen was positive for vimentin and showed cytoplasmic staining for cluster of differentiation (CD)99 with no membranous staining. B-cell lymphoma 2 (Bcl-2) stain showed rare weakly staining, slightly whorled foci of tumor cells. The specimen was negative for smooth muscle actin (SMA), desmin, pancytokeratin, S100, CD34, epithelial membrane antigen (EMA), CAM 5.2, carcinoembryonic antigen (CEA), and CD117. Fluorescence in situ hybridization (FISH) analysis was negative for SYT gene rearrangement. Due to the lack of diagnostically categorizing results, the tumor received the diagnosis of FS. An intermediate grade of 2 was assigned using the French Federation of Cancer Centers (FNCLCC) grading system, 4 due to the tumor's histological characteristics: a low mitotic count (1 point), no necrosis (0 points), and a histological type of poorly differentiated FS (3 points). 4 The tumor was considered poorly differentiated, due to a scarcity of intercellular collagen. Staging of the patient using whole body positron emission tomography CT (PET-CT) imaging suggested that this mass was a primary orbital tumor with minimal invasion of the orbital soft tissues, and thus, no further treatment was indicated. The patient has remained alive, well, and disease-free with serial clinical examinations, whole body PET-CTs, and orbital magnetic resonance imaging (MRI) after 14 months of follow up. 
Discussion
In the early 20th century, before new diagnostic classifications and changing terminology of soft tissue malignancies, FS was the most common diagnosis for soft tissue sarcomas in adults. 3 Morphologically, FS is composed of relatively monomorphic spindle cells arranged in characteristic long sweeping fascicles or a herringbone pattern, with no more than a moderate degree of pleomorphism; tumors showing a greater degree of pleomorphism should be classified as undifferentiated pleomorphic sarcomas. 5, 6 Immunohistochemistry shows absent expression of any markers other than vimentin or minimal SMA. 3, 5 FS typically presents in middle-aged to older adults (median age 50 years), with a preponderance in men. 5 These tumors often involve the deep soft tissues of the extremities, trunk, head, and neck; they have been identified in previously irradiated fields and in association with implanted foreign material. 3 In recent years, improvements in diagnostic and classification techniques have resulted in FS becoming a diagnosis of exclusion, and these tumors currently represent less than 1% of all adult soft tissue sarcomas. 3, 5, 6 As an example of the increasing rarity of this tumor, a study that reexamined 163 lesions diagnosed as FS between 1960 and 2008 found that 137 (84%) cases would no longer receive this diagnosis. 3 This evolution in diagnostic criteria of FS makes interpreting data from previous studies difficult in regards to prognosis or treatment, as these previous studies likely contain tumor populations that would doubtfully receive this diagnosis today. 3 Determination of management is further complicated for FS in atypical locations such as the orbit because even the largest and most recent FS studies contain few or no orbital cases.
3,5,7-9 Prognosis of FS must be carefully considered when treatment could potentially involve removal of the globe and orbital content. To our knowledge, only one case has been reported of adult-type FS in the orbit using immunohistochemistry and cytogenetic studies; unlike in this case, the tumor occurred in a 3-year-old child and did not affect the orbital rim or floor. 10 An extensive differential diagnosis exists for FS and includes other fibroblastic sarcomas, such as low-grade fibromyxoid sarcoma, sclerosing epithelioid FS, and dermatofibrosarcoma protuberans; and non-FS mesenchymal tumors, such as monophasic synovial sarcoma, malignant peripheral nerve sheath tumor, and solitary fibrous tumor. 3, 5, 6 Like FS, these variant fibroblastic sarcomas are negative for lineage-specific markers, but they do not share FS morphological similarities, such as a fascicular "herringbone" growth pattern and low to moderate pleomorphism. 3, 5, 6 In one study, monophasic synovial sarcoma was the most frequent (13%) mimicker of FS; this diagnosis was excluded in our case, due to a lack of expression of cytokeratins or EMA and a negative SYT FISH analysis. 3 Malignant peripheral nerve sheath tumors stain for S100, and solitary fibrous tumor express CD34; however, neither marker was present in the specimen.
Previous recommendations for treatment of FS included wide local excision and even orbital exenteration, which is 2,7,11 For low-grade lesions, some considered surgery alone to be sufficient. 8 These recommendations stemmed from an understanding of tumors that had been diagnosed as FS without definitive histopathological evidence. Consequently, these treatment recommendations are not necessarily aligned with the current thinking of orbital FS. Recent investigations of FS do offer some insight in this regard, but few such studies are available due to the increasing rarity of the lesion. 3, 9 The most comprehensive modern series of FS, which included no orbital cases, evaluated 26 tumors and suggests that modern FS is an aggressive sarcoma with over 80% of the tumors being classified as grade 2 or 3 (FNCLCC grading). That series included multiple local recurrences, along with lymph node and parenchymal metastases. Survival was less than 70% at 2 years and less than 55% at 5 years, but an attempt was not made to correlate grade with outcome, due to the small sample size. 3 In another recent study, the mean proliferative index of 20 FSs was reported to be 26.15%±3.30%. 12 The aggressive course of the adulttype FS compared with the infantile FS has previously been linked to the higher proliferative index of adult-type tumors, 13 but the utility of the proliferative markers has not yet been established for prognosis assessment in FS. In our case, the Ki67 immunostain was less than 5%, indicating a low, and favorable, mitotic index; however, the grade was still determined to be intermediate, based on the poorly differentiated histology.
We decided to proceed with an en bloc excision including the eroded surrounding bone, but we preserved the globe, considering the mass was isolated to the left anteroinferomedial orbit, with minimal disruption of the local periorbita. Lung, bone, and regional lymph node metastases are possible, and postoperative adjuvant radiotherapy and chemotherapy are sometimes considered, although our patient declined in light of the little evidence available in the literature for orbital lesions. 7 To our knowledge, no case of primary adult-type orbital FS of an adult patient has been reported using modern diagnostic and classification methods. Due to the rarity of this tumor combined with the continuously evolving diagnostic and classification techniques of FS, case reports such as this could be the most viable source of information on this tumor when it occurs in the orbit. 
